When Gail Evans started working at Eastman Kodak in the early 1980s, she was responsible for cleaning Building 326. Over the next 35 years, Ms. Evans moved through the organization, from janitorial services to production assembly to film slicing and, finally, to information technology.
Eventually, she became the Kodak's chief technology officer. While a large body of research on women's career attainment has shown that women are less likely to advance compared to their male counterparts Baron 1984, Petersen and Morgan 1995) , examples like Ms.
Evans are used by the popular press to suggest that women who shatter the "glass ceiling" tend to take unusual paths (Blair-Loy 1999) . This paper seeks to systematically examine cases like Ms. Evans. We ask: Do women derive more career benefits than men from unusual career paths?
Beyond the theoretical and practical significance of this question, it poses far-reaching implications for research on gender inequality. For example, if the likelihood of hiring more women into a firm is dependent on the ratio of women at higher levels of the firm (Cohen and Huffman, 2007) , understanding how women move into higher levels may also help address gender disparities in hiring.
Building on theories of career mobility, we build and test theory about gender differences in both the benefits and penalties associated with career mobility. Though intra-firm mobility theorists have traditionally viewed internal labor markets as orderly career ladders within firms (Doeringer and Pirore, 1971; Althauser and Kalleberg, 1981) , this is less applicable in many of today's organizations, where internal career ladders vary (Pfeffer and Cohen, 1984) and employee mobility diverges from established paths (DiPrete, 1987, Bidwell and Mollick 2015) .
Building on research showing that women can succeed as executives in finance through nontraditional career paths (Blair-Loy, 1999) , we expect that women, typically hired into jobs with fewer opportunities for advancement, may use unusual career paths to move into "better" jobs typically populated by men. At the same time, career sequence theorists caution that too much career movement may be disadvantageous and make one seem erratic (Spilerman, 1977; Leung, 2014) , as managerial expectations may be based on a well-established internal labor market path (ILMs) (Kerckhoff, 1995) and erratic movement may be considered a signal of poor commitment (c.f. Grusky, 1966) . Hence, while women who take atypical career paths are more likely to advance within a company than men with similar career paths, they are also likely to receive lower performance appraisals than similarly atypical men, leading to a circumstancewe term the dilemma of mobility.
Our argument addresses a key gap in the literature around how women overcome their well-documented disadvantage to advance their careers. For example, the literature on "bottlenecks" in advancement women face (DiPrete and Soule 1988; Spilerman and Petersen 1999) does not take into account how the sequence of job shifts for women and men within these firms may account for advancement and differential outcomes. And while other investigations study career mobility (both inter-and intra-firm) events as the outcome (Felmlee 1982 , Rosenfeld 1980 , they similarly cannot speak to how women may attain improved rewards within a particular firm.
We investigate gender differences in the effects of internal mobility on career outcomes for all 53,311 Non-Exempt 1 U.S. employees of a Fortune 500 high technology firm based on the West Coast (hereafter TechCo), between 2008 and 2015. TechCo is particularly notable as a research site for several reasons. First, an in-depth investigation into a high tech company and the outcomes for men and women is particularly timely given the realization of the challenges 1 These exclude hourly workers and unionize manufacturing employees. It includes engineers and management and administrative positions.
women face in STEM-based fields. Second, the firm itself has publically declared the hiring and promotion of women and under-represented minorities as a priority and has also pledged to invest hundreds of millions of dollars to develop the pipeline of talent necessary to fulfill this goal. Investigation into the possible pathways for women attainment are particularly timely in this setting and provide insight that can be applied to any large organization.
Our data are extensive, over 5 million employee/month observations, and provide a detailed view into how women and men move within a firm over time. Having this much visibility into internal labor market processes is rare and because of its novelty, also required us to perform particularly advanced computational and statistical analyses. For example, we had to conceptualize and measure how "atypical" a sequence of moves was. To do so, we calculated, for each month, how erratic each person's internal career path was. Erratic movement between job roles was conceived of as how likely or unlikely a move between two roles was -as a function of observed previous moves by all employees of the organization. Both employee random and fixed-effects statistical models were run utilizing to predict yearly pay grade promotions and performance appraisals outcomes. Results supported our contention -Women benefit from taking atypical career paths within the firm by being promoted to higher pay grades than men who took similarly atypical careers. However, those same women who took more atypical paths received lower performance appraisals than equally erratic men. Results of extensive additional analyses suggest the detriment in performance ratings women receive are perceptual and not due to inadequate preparation.
Women and Career Advancement
A large body of research on the "glass ceiling" has shown that women are less likely to advance to the elite rungs of organizations than men. Work on intrafirm career mobility, in particular, has demonstrated that women face "bottlenecks" when it comes to career advancement that men do not, although these disadvantages often depend on rank. For example, DiPrete and Soule (1988) show that women face a disadvantage to advancement from lower to the upper-tier promotion
grades, yet women that make it into the upper-tier of management are no longer constrained in their further advancement. Spilerman and Petersen (1999) find similar female disadvantage in advancement beyond the lower and middle ranks. While these investigations examine position to position moves of female and male employees and demonstrate the differential positional advantages and disadvantages women and men face, they do not take into account how a sequence of job shifts of women and men within these firms may account for increasing (or decreasing) advancement.
A more nascent body of work has turned the question around by focusing on successful
women and asking what circumstances help women to advance to senior leadership. In one of the first studies to focus on women's careers, Blair-Loy (1999) examined the complete career histories of successful women executives in finance. She found that about half of the successful women finance executives she interviewed advanced through typical career ladders, about a quarter by working in small firms or through entrepreneurship, and the remaining quarter through atypical paths-they moved up and down job levels, between firms of different sizes, and even outside the industry. More recently, scholars have begun to examine gender differences in the speed of career advancement. Bonet and her colleagues (2018) find that female executives reach their senior management positions faster than similarly positioned men and Elvira and colleagues (2017) find that women are advantaged over men when they move beyond the boundaries of their firm and advance their careers across organizations. Yet there remains a lack of theorizing as to what types of internal career mobility may differentially advantage women over men as they advance within firms.
Some work hints at a way forward. For example, Petersen and Saporta (2004) find that the pay gap between women and men shrinks with seniority and that women are promoted at higher rates at higher levels of the public service organization they examined. Similarly, DiPrete and Soule (1988) find that gender differences in advancement opportunities vary considerably within a firm, with differential advantages accruing to women depending on where they resided in the job hierarchy. These findings suggest that there are potential avenues for women to take within a firm to ameliorate their starting disadvantages which have yet to be identified.
The Dilemma of Mobility
We build and test theory about gender differences in the benefits and penalties associated with internal career mobility-that is, an individual's sequence of job changes within a firm (Spilerman 1977 , Rosenfeld 1992 . Scholars of these internal labor markets (ILM) (Doeringer and Piore, 1971; Althauser, 1989) have typically assumed that jobs are arranged in orderly career ladders, with the skills acquired from one position preparing individuals for their next job as a "line of progression" (Doeringer and Piore, 1971: 58) . Given that employers are restricted in how much they can adjust an employee's responsibility or pay within a particular job, career advancement is typically associated with changing jobs (Valcour and Tolbert 2003, Bidwell and Mollick 2015) and because jobs are often conceived of as sequentially related in nature, most studies find that upward movement along a career ladder is the most likely and typical path employees take to advance (Althauser, 1989; Spilerman and Petersen, 1999; DiPrete and Soule, 1989) .
Women are typically hired into jobs with fewer opportunities for advancement, including shorter career ladders. The career ladders attached to jobs vary in height; for instance, an entrylevel job as receptionist has a shorter ladder than an entry-level job as a salesperson. As a result, following the typical career path attached to one's initial job will yield very different outcomes depending on the height of ladder attached to this initial job. Women tend to enter jobs with shorter career ladders (Bielby and Baron, 1984; Baron et al. 1986; Petersen and Saporta 2004) .
Women who follow the typical career path, staying on the career ladder attached to their initial job in the firm, are thus less likely to advance as far as men. Even when women are as likely to be hired as men into organizations (Barbulescu and Bidwell, 2012; Fernandez and Weinberg, 1997; Petersen et al., 2000) , they still face disadvantages in opportunities for advancement in promotion.
Given these structural constraints faced by women, one way for women to advance their careers within firms could be to move from their initial job with its "short" career ladder to a different job with a taller ladder. To the extent that women, on average, begin in jobs attached to career ladders with fewer opportunities for advancement, then atypical or "erratic" career paths-such as that taken by Gail Evans at Kodak-would provide an opportunity to reach jobs with better opportunities, or at least opportunities similar to men. On the other hand, men, who on average are more likely to enter or reside on career ladders with access to opportunities for advancement, likely need only to remain on these ladders by following a typical career path to advance. Men who move erratically may, by contrast, experience a disadvantage relative to men who move more typically.
Yet atypical careers moves also pose social risks, which is likely exacerbated for women.
Too much career movement may make someone seem erratic and uncommitted (Spilerman, 1977; Leung, 2014) , as managerial expectations are based on the well-trodden path along a single career ladder market path (Kerckhoff, 1995) . We expect that the social penalties associated with atypical career movement is particularly acute for women. Women are often penalized socially-that is, they are evaluated negatively and disliked-when they violate stereotypes about how women should act at work (e.g., Brescoll and Uhlmann 2008; Heilman and Chen 2005) and take professional risks, such as asking for a raise (Bowles et al. 2007) or questioning the status quo (Rudman et al. 2012 ). As such, we suspect that while compared to men, women derive a greater career premium from moving erratically, they will also incur a greater social penalty, a paradox we term the dilemma of mobility.
The Differential Effects of Erratic Careers for Women and Men in Internal Labor Markets
Scholars of internal labor markets have typically assumed that employees generally advance through vertical movement up a single ladder (Althauser, 1989; Spilerman and Petersen, 1999; DiPrete and Soule, 1989; Doeringer and Piore, 1971) , which is a reasonable assumption for the employees in the highly bureaucratic organizations, such as government workers (DiPrete and Soule, 1988) or university professors (Clark, 1987 [in Rosenfeld, p.45] ), as well as in professional service firms that follow the lock-step, up-or-out partnership system, such as law firms (Gorman 2009 ). Yet there is little reason to believe that this holds for all organizations.
Increasingly, scholars have recognized that intra-firm careers can deviate from single ladders (DiPrete and Krecker, 1991) and in some circumstances, may not even follow a recognizable pattern (Wilensky, 1961; Rosenbaum, 1976; Blair-Loy, 1999) .
Given that women tend to enter organizations in jobs with shorter career ladders (Bielby and Baron, 1984; Baron et al. 1986) , women who follow typical career paths within firms are less likely to advance than men. Given their different starting positions, we expect that atypical career paths may differentially affect men's and women's advancement. Conceptually, we illustrate how these
atypical, or what we term "erratic moves," may differentially affect women and men in Figure 2 .
Here, again, the horizontal axis represents time in the firm while the vertical axis represents
advancement. An employee may enter at the firm in a job in a low position, as illustrated by the short/red arrow in the lower left corner. From this initial job, an employee could move to a very different job attached to a very different height arrow, as illustrated in the Figure 2 where the subsequent move from the bottom lower left red arrow is to a dark blue, higher arrow.
[Insert Figure 2 about here]
We define atypical career paths by conceptualizing jobs in a firm as points in space, with employees accumulating a career by effectively moving between points. We follow Leung's (2014) operationalization of "distance" between jobs as the extent to which two jobs are typically sequentially attached. For example, in the most rigid careers, all employees can only proceed from Job A to Job B, then the transition from Job A and Job B would be a very common and the distance between these two points would be very small. Meanwhile, if employees rarely move between Job A and Job C, then the distance between these two points would be much larger. The greater distance an individual's job history accumulates, the more atypical the career path the individual has traversed (Leung, 2014) . We illustrate this in Figure 3 . Points A, B, C, D, E, F are jobs within a firm. They vary in distance from one another based on the familiarity or frequency of transitions between them. Employee 1, by moving between Jobs A, B, E, and F has accumulated a job path of a lower distance than Employee 2, who has moved between A, E, C, and F. Typical career paths within a firm are evident from common moves between jobs within the firm, as measured by the distance between the moves.
[Insert Figure 3 about here]
Women likely derive greater career benefits from moving between more distant jobs. As women tend to enter organizations in jobs with shorter career ladders than men (Bielby and Baron, 1984; Baron et al. 1986; Petersen and Saporta 2004) , one way to advance within the organization is to move to jobs that are more distant from their current job, which are more likely to have taller ladders. We expect that women who build intra-firm careers by moving between more distant jobs will advance to higher levels in the organization. We therefore predict:
Hypothesis 1: Greater erraticism in intra-firm careers will benefit women more than men in terms of advancement Though women may derive greater career benefits from erratic career moves, we also expect that they are more likely to be penalized socially. One way this social penalty manifests is through post-promotion performance evaluations. Performance evaluations are widely used in organizations: according to a survey by the US Census Bureau, 66% of managers report conducting performance reviews (US Census Bureau 1994). Although these formal performance management systems may be adopted to minimize bias, many of the evaluative biases women face creep into these ostensibly meritocratic performance evaluation systems (Castilla 2008) .
Given that moving erratically deviates from convention by violating professional norms generally and stereotypes about the way women "should" act at work (e.g., non-agentic, unambitious, rule-followers), we expect that women who build intra-firm careers by moving between distant jobs will receive more negative post-promotion appraisals than equally erratic men ,who may be perceived as ambitious.
Hypothesis 2: Greater erraticism in intra-firm careers will disadvantage women more than men in terms of post-promotion performance appraisals
Methods

Empirical Setting and Data Preparation
The empirical setting for our analyses was a Fortune 500 technology firm (TechCo) and our data spanned 2008 to 2015. TechCo was particularly well suited for studying the concepts of mobility and differential gender effects because they had recently announced a significant effort towards promoting diversity in all levels of their organization, citing diversity and inclusion as among the most important forces driving their organization's continued success. In particular, one of their key focus areas was increasing the representation of and ensuring equal pay for women in their workforce. Given this particular strategical bent, TechCo provided a conservative estimate of our results, as examining mobility and differential gender effects in such a research environment would have been a more stringent test of these effects.
We received personnel data from TechCo that comprised 4,270,115 monthly observations for 68,438 employees. Although TechCo was founded several decades ago, the personnel data started in January, 2008, and therefore represented a more recent snapshot of the company. In 2008, the organization consisted of 46,147 employees, and since then has fluctuated between 42,787 employees and 50,547 employees annually.
In order to prepare the data for analysis, we performed two major processing steps on the raw data. First, we limited the data to the population of workers who were exempt for at least a portion of their career and for whom we had standard pay grade data, which will be described in a later section. Exempt workers are traditionally salaried workers in engineering, management, and administrative positions 2 . This resulted in a condensed data set of 3,246,031 monthly observations for 53,311 unique employees.
Second, since our data began in 2008, we met the traditional left-censored problem of panel data. Specifically, for the year 2008, there was a mix of employees who had already been employed at TechCo and were just beginning to be tracked, and those who had just joined
TechCo. In order to distinguish between the two, we utilized the length of service field.
However, for a number of potential reasons, the length of service field is not always close to zero when an employee starts at the company. 
Variables
Dependent Variable-Pay Grade
Our first main dependent variable was pay grade because pay outcomes are an unambiguously important indicator of success within a firm and evidence of pay differentials are of substantive interest. Furthermore, we understand that many large organizations benchmark pay with one another, and, as a result, findings with respect to pay are inherently generalizable.
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We also tried a different threshold, determined by the 1st percentile of the distribution of all the job tenures for employees immediately prior to moving jobs. The intuition here is that an employee would still have starting characteristics for any starting length of service below that threshold. We find substantially similar results.
The pay grades in our data set ranged from two to twenty and were roughly linear in the sense that a higher pay grade generally made more than a lower pay grade. This was somewhat dependent on job family (i.e. technical versus non-technical)---a lower pay grade technical worker could have made more than a higher pay grade non-technical worker. Additionally, the pay grades were roughly non-overlapping, meaning that each pay grade represented a range of salaries, and the lower salaries in a higher pay grade would generally be higher than the higher salaries in a lower pay grade. However, there was more overlap the higher the pay grade, such that in the higher echelons a higher pay grade even within the same job family and function may not have translated to a higher actual salary. Despite this noise, the data were still quite meaningful as we could control down to the job title, and there were not a significant number of employees in the upper ranges of the scale, meaning that an increase in pay grade conceptually indicated a better outcome.
Finally, since pay grades were also used for other purposes, there were some pay grades outside of the two to twenty range. We were provided a translation chart and were thus able to translate those pay grades into the two to twenty range, but have additionally added an indicator for these non-standard pay grades in our analyses.
Dependent Variable-Performance
Our second main dependent variable was performance ratings. Performance ratings may be less straightforward as consequential outcomes within a firm, but are nonetheless important indicators of success, and are recognized to influence both pay and promotion opportunities, despite potentially unfair effects (Castilla, 2008) .
We derived our dependent variable of performance from the performance ratings provided in the data set. We were told there were four meaningful distinctions: B, or below expectations, and I, or improvement required, constituted the lowest category of performance ratings; S, or successful, constituted the next; E, or excellent, constituted the next; and O, or outstanding, constituted the highest category.
Since a significant portion of the performance appraisals were in the successful category, we used stock share levels to further differentiate performance. Stock share levels ranged from one to five and were based on a relative performance decision, in line with but separate from the base performance ratings. Therefore, we constructed a linear scale of performance ratings plus stock share levels, such that a below expectations or improvement required with a stock share level of five made up the lowest category, and an excellent with a stock share level of one made up the highest category 4 .
Dependent Variable-Exit
We additionally used exit in our supplementary models as a proxy for aggregated outcomes. To the extent that a series of career outcomes were beneficial or detrimental to an individual employee, we should see those career histories resulting in a certain kind of exit. In order to perform these analyses, we leveraged the granular exit data provided by the organization.
There were three fields in our data that we used to categorize exits: voluntary, involuntary or neutral; desired, undesired, or neutral; and high-level reasons for exit. Using these fields, we defined our first two forms of exit as all involuntary exits and all voluntary exits. We further defined two more granular forms of voluntary exit as voluntary and desired exit, and voluntary and undesired exit, where the desirability of an exit was evaluated from the perspective of the organization. Finally, we defined a form of voluntary exit considering the following 4 Using only the performance rating without the stock share level does not substantially change our results.
specific reasons: dissatisfied with career prospects, dissatisfied with work conditions, dissatisfied with pay, and dissatisfied with supervisor.
Independent Variable-Erraticism
Our main independent variable was erraticism, which we operationalized in such a way as to capture the intricacies of atypical career paths. A common way to measure the typical career path and deviations from it is to use sequence analysis (Blair-Loy, 1999), but we found sequence analysis inappropriate for our theoretical conceptualization for a number of reasons. First, the sheer number of states we considered was not amenable to sequence analysis. Since the idea behind sequence analysis for careers in general is to cluster movement between states, it becomes more difficult and less meaningful when the number of states grows large; the number of distinct job titles in our data set was 363. Second, related to but distinct from the number of states, selecting the number of meaningful paths, or clusters, is a subjective decision. Although there are more analytical and data-guided ways to derive cleaner paths, determining the number of distinct paths in our setting would have been difficult. If we had selected too few clusters, the defined paths might have been too broad and uninformative, and the smaller, unique paths, which we may have been particularly interested in, may have been grouped together. On the other hand, if we had selected too many clusters, the more prototypical paths may not have been weighted correctly, and rarer paths might have been seen as equally possible or likely as those prototypical paths. Third, career sequence analysis requires a realized sequence of states. This makes it more difficult to assess effects throughout one's entire career, as one might be clustered differently after x months of observation than after y months of observation.
In light of these considerations, we instead operationalized erraticism on the basis of realized transitions. Specifically, we collected all the transitions from one job to a different job in our data set and used those occurrences to construct a transition probability matrix. We used probabilities to normalize across the starting jobs so that the total probability of transitioning to any other job sums to one. As a simple example, we construct the transition probabilities for the starting job of chemical engineer. As seen in Figure 4 below, there were nine instances of job title changes from chemical engineer in our data set. However, for the nine instances, there were only five distinct job title changes, with four being to construction project manager and one to each of process engineer, facilities engineer, and materials TD engineer. Therefore, the probabilities from left to right would be .44, .22, .11, .11, and .11, respectively.
[Insert Figure 4 about here]
Then, the erraticism of each transition is calculated by subtracting the transition probabilities from one, which formally is where is the number of realized transitions from job title i to job title j. Using this definition of the erraticism of a single transition, we then calculated an employee's time-varying erraticism by averaging the erraticisms of that employee's moves through his or her career at TechCo.
Under this formulation, employees who have never changed job titles have an erraticism of zero, those who changed job titles closer to more probabilistic paths (e.g. those that other employees have also taken) have medium levels of erraticism, and those who changed job titles closer to less probabilistic paths (e.g. they are perhaps the only realizations of those job title changes)
would have the highest erraticism.
The distribution of the erraticism of job title changes in our data set is shown in Figure 5 below. It is left skewed, such that if a job title change was made, it tended to be more erratic than not. As an example of a career that was more erratic (erraticism~0.918), the career path was technical marketing engineer to platform architect to platform manager to field applications engineer to field sales engineer. As an example of a career that was less erratic (erraticism~0.578), the career path was accountant to financial analyst to finance specialist to finance business TechCo specialist to senior finance business analyst.
[Insert Figure 5 about here]
Controls
We had a rich set of controls in our data set, which allowed us to rule out a host of alternative explanations. First, the data set contained demographic characteristics. There were indicators for the gender, ethnicity, and age group of employees, as well as fields for their highest degree status and college major. Second, the data set contained geographic details, starting from the level of the country down to the level of the city of one's local office. Third, the data set contained organizational tenure attributes, including the time the employee had been at TechCo as a whole, the time the employee had been in his or her particular job function, the time the employee had been in his or her organizational unit, the time the employee had been in his or her pay grade, and whether or not the employee had come from an acquired company. Fourth, the data set contained job characteristic data, including different levels of categorization for an employee's job, nine levels of organizational structure, a unique identifier for the employee's supervisor, whether or not the employee was himself or herself a supervisor, and the type of an employee's shift and status.
In addition to the above measures, we derived two additional sets of controls---hierarchy variables and movement type---and an indicator if an employee's manager was the same gender as the employee. For the hierarchy variables, we used the unique supervisor identifier to calculate the number of ranks above and number of ranks below an employee at a given time.
We first determined which supervisors in our data set either have no supervisor, or whose supervisor is not in the data set, and mark these as the top of our hierarchy. Then, we followed the chain down, such that each link in the chain represented a rank. For example, if employee x had a supervisor in time period t, and that supervisor also had a supervisor, then employee x would have had two ranks above him or her.
For the movement type variables, vertical and horizontal moves, we used a set of change characteristics to capture the directionality of movement. We defined a vertical move as a move in which one changed hierarchical structure, where a vertical up move would be either having fewer ranks above or greater ranks below, and a vertical down move would be either having greater ranks above or fewer ranks below. Because organizational structure is not always rigid, we allowed for independent effects regarding ranks above and ranks below. Then, we coded an any change variable that captured other potential events, such as a gain or loss in managerial status; a change in pay grade or pay grade group; a change in organizational unit; or a change in job family, type, or coarse job family. By capturing what we believed to be vertical moves as well as any other type of change, the remainder is controlled for as horizontal moves.
These sets of controls 5 allowed us to rule out some common alternative explanations. For example, it could be argued that the longer one is in the organization or works in one's specific job function, the better pay and performance reviews one would get, regardless of how one moves. For such a reason, we controlled for organizational tenure, both in the organization as a whole as well as in the organizational unit, and job tenure. A second argument could be made from the literature that managers who share similar features as their subordinates are susceptible
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For sake of brevity, we do not list the exact set of controls used for each model. While those used for each model are not exactly the same, they generally capture the wide breath of obvious alternative explanations.
to homophily effects in deciding pay or performance outcomes (Castilla, 2011) . To mitigate such concerns, we controlled for whether one's supervisor is of the same gender or not. A third argument could be made that there was some inherent quality difference that resulted in differential effects for pay and performance. Not only would that difference need to be consistent and correlated with our variables of interest, but also we attempted to control for it by using proxies such as college major, highest degree earned, and exit type (for models not examining exit as a dependent variable).
Analytical Approach
In order to best present our results and findings, we felt it necessary to leverage a mix of analytical methods. For our descriptive analyses, our descriptive statistics were constructed by subsetting the data in several different ways. Often, as in the case of displaying the mean starting pay grades for the top five male and top five female populated coarse job families, we limited the illustration to a characteristic subset of the data to make a specific point. For other descriptive statistics, we presented a view across the majority of the data set (with some extreme outliers removed) to provide a sense of our context. We additionally included sets of formal models, including OLS regressions for starting and ending pay grade analysis, and slope estimates from OLS regressions with employee fixed effects when appropriate.
For our main results, we condensed our data down to employee-year observations, as performance reviews were conducted on a yearly basis, by using the characteristics a month prior to the next performance review to predict the next period performance review and pay grade outcomes. We used OLS regressions pooling together the employee-year observations with controls to estimate the main gender effect. Additionally, for these models we cluster the standard errors on unique employees. However, as a more stringent examination of the differential gender effects on next period outcomes, we used OLS regressions with employee fixed effects to account for time-invariant individual differences. These latter models do not allow us to estimate the main gender effects but do enable us to confirm our next period effects.
For our supplementary analyses, we used a wider variety of models. Specifically, we used a mix of exact matching, OLS regressions, and piecewise exponential proportional hazard rate models. In our exact matching models, since paths that are equally erratic may be substantially different, we match females to males on the exact career sequence taken as well as the starting coarse job family and highest organizational level in order to ensure that the paths are as similar as possible. Matching models operate under the conditional independence assumption, or the assumption that, conditional on the covariates matched between the treatment and control groups, the independent variable is independent of the dependent variable. The intuition here, then, is that there may be something unobserved about the actual path that employees take, regardless of the erraticism of that path, that may affect that employee's next period outcomes.
With respect to this omitted variable, our matching models help us determine if the effect occurs as a result of the actual path or some perception of the same path.
Finally, we used our piecewise exponential proportional hazard rate models to determine which covariates affected exit from TechCo. These models are an extension to the traditional proportional hazard rate models (Cox et al., 1972) , in which the hazard of exit is estimated as:
and represents the instantaneous probability of experiencing a hazard event (i.e. exit) at time T between t and , given that the hazard event has not yet happened at time t. The traditional model estimates a hazard function of the form where is the hazard rate at time t, is the baseline hazard rate at time t, and is a vector of coefficients for covariates X, while the piecewise model allows for a separate constant baseline hazard within each interval, such that where the intervals are defined by cutpoints . Intuitively, the piecewise element allows us to estimate a different baseline hazard rate by month, and the exponential proportional hazard rate formulation allows us to focus on how the hazard rate is affected by covariates, as coefficients can be interpreted as hazard ratios, or relative increases or decreases to the baseline hazard rate.
Results
Descriptive Analyses-Examining the Context
We begin our analyses with a description of our context, as understanding our context is necessary not only to establish credibility for our theoretical claims under which intra-firm mobility would be a prominent mechanism for overcoming initial disparities, but also to substantiate the impact of our results and provide a grounded basis for the later discussion of mechanisms. Specifically, we have theorized that, in accordance with prior literature, women generally start in organizational settings in disadvantaged positions compared to similar men, and therefore mobility may act as a key to unlock resources that are generally limited by organizational positions. Without establishing the former, differential mobility effects may perhaps be more an idiosyncrasy of a uniquely gendered environment than a viable mechanism of advancement.
We consider first the patterns of entry into TechCo. Job titles are nested in one of 75 coarse job families, which represent a level of detail that is usefully distinctive, yet not too unwieldy to analyze. The coarse job families are themselves divided into larger categories, such as general, human resources, engineering, finance, marketing, etc, and for the sake of our analyses, we remove those coarse job families that do not have at least ten employees.
When we examine the entry of employees into TechCo by coarse job family, we find that there seems to be a general gender sorting taking place. In Figure 6 (a) below, the dashed line at 2.9 represents the entry rate into TechCo as a whole; on average, 2.9 males enter for every female. Therefore, those coarse job families on the right of the dashed line represent those in which males enter at a disproportionate rate, and those coarse job families on the left of the dashed line represent those in which females enter at a disproportionate rate. We find that males tend to disproportionately enter engineering positions, while females tend to disproportionately enter general or human resources positions.
However, not only is there evidence of sex segregation with respect to types of jobs, but also there is evidence of disproportionate pay for those sex segregated jobs. In Figure 6 (b) below, we see that there is a 0.273 correlation between percent male of a coarse job family, and the mean starting pay grade, such that those coarse job families that are more male dominated are generally paid higher 6 .
[Insert Figure 6 about here]
As an illustrative example, we examine the top five male dominated and female dominated coarse job families in Figure 7 below. Notice that the top five male dominated coarse job families are all in engineering or sales, and are usually in management. Conversely, the top five female dominated coarse job families are in human resources or finance. For these ten 6 Percent male is a more intuitive measure, but if we consider the correlation between male to female ratio and mean starting pay grade it is 0.376.
coarse job families, we see very clearly the pay grade disparity, such that the female dominated coarse job families start at lower pay grades on average.
[Insert Figure 7 about here]
However, there are a number of known reasons for why these disparities may exist from the sex segregation literature. For example, it is not unreasonable that those coarse job families that start at higher pay grades require more responsibilities or different skills. Therefore, we further examined if there was evidence of women and men being paid differentially within jobs.
Through a simple OLS regression on starting pay grade by gender, we find a significant difference of women being paid less than men, even after controlling for common confounds (Table 1) .
[Insert Table 1 Along these lines, we see that not only is there ample opportunity for movement, but for women, it may disproportionately advantageous. In Figure 8 below, we see that the max paygrade for males and females differs significantly (p<0.001), so it may benefit women to access job titles and paths that are more male dominated. Using projected within person estimates of mean pay grades over time in a coarse job family, we see that coarse job families can have significantly different paths (blue represents male dominated paths and red represents female dominated paths). And, often, it may make more of a difference to shift from one coarse job family path to another rather than to continue in a single coarse job family. This is illustrative evidence that mobility may be the path to organizational rewards.
[Insert Figure 8 about here]
However, given the encouragement of movement in the company, it is reasonable for there to be more and less well-defined internal ladders, and those that are more well-defined may not always provide the greatest benefits. We find that a large number of employees start in one of three job titles---2,591 as component design engineers, 2,573 as software engineers, and 1,249 as process engineers---accounting for 31.8% of all starting employees, but the job titles that these employees move to after these initial ones are diverse and broad. As an example, for employees who start as component design engineers, the most popular second job titles are silicon architecture engineer, SoC design engineer, and pre-si valid/verif engineer. There are a total of 53 second job titles, and the distribution of moves into the top ten are found in Figure 9 (a) below.
Notice that the distribution of changes in pay grade is varied for the different job title moves (Figure 9(b) ), suggesting that the most common moves may not always afford the greatest benefits.
[Insert Figure 9 about here] Therefore, it may benefit employees, especially female employees, to find less typical career paths that offer better benefits. In line with this reasoning, we find a differential effect for erraticism by gender, such that females who are more erratic end up with a higher ending pay grade than those who are not erratic (Table 2) , after controlling for censoring and other interim processes.
[Insert Table 2 about here]
In summary, we see that while women do seem to start off in disadvantaged positions with respect to pay and advancement opportunities, intra-firm mobility serves as an understood, encouraged, and realistic pathway for career advancement. However, while mobility seems a viable way to correct the original imbalance, what is less understood is the impact of such mobility itself, which we turn to in the next section.
Main Results
In our main models, we examine the consequences of erratic moves for men and women with respect to pay and performance. Specifically, we examine how an employee's erraticism in one period affects their pay and performance in the next period, where each period is defined by the periodicity of performance reviews. Each time a new performance review is performed, that marks a new period. Therefore, these models allow us to examine how accumulated erraticism affects downstream outcomes.
In Table 3 below, we find that there is a significant and positive main effect of erraticism (β =0.175, p < 0.001), meaning that individuals who are more erratic on average get higher pay grades in the next period. We additionally see that this effect is contingent on gender, such that for women, there is a significant and negative main effect (β =-0.030, p<0.001), which is only overcome if one is relatively erratic (β =0.040, p<0.001). This indicates that women in general tend to fare worse in terms of pay grades, that both men and women benefit from being erratic, and that women tend to receive a differential bonus for being erratic with respect to their next period pay grades. We find that the same general set of results holds when we include individual fixed effects; in models 5 and 6 we actually find that the differential effect is larger than the main effect of erraticism.
[Insert Table 3 about here]
In Table 4 below, we find that there is a significant and positive main effect of erraticism (β =0.100, p<0.01), meaning that individuals who are more erratic also on average get higher performance ratings in the next period. Again, we see that this effect is contingent on gender, but for women, there is a significant and positive main effect (β =0.064, p<0.05), and a significant and negative differential effect (β =-0.145, p<0.01). Notice that in both the pooled models and the within models, the main effect of erraticism is overcome by the differential effect (in the within models they essentially cancel out), suggesting that more erratic women generally fare worse than their similarly erratic male counterparts with respect to next period performance reviews.
[Insert Table 4 about here]
These results indicate that there exists a dilemma of mobility: erratic women tend to benefit from their erratic moves with respect to pay, which may help in equalizing the initial pay differential. However, erratic women also suffer a performance detriment as compared to similarly erratic men, suggesting that erratic moves may act as a double-edged sword.
Supplementary Analyses-Examining the Mechanism
While our main results support the claim that intra-firm mobility events lead to differential outcomes for men and women, they still leave important questions about the mechanisms of these effects unanswered. Although we must be clear that it is nearly impossible to tease apart these deeper mechanisms given our empirical setting and data, we have elicited and can partially examine two potential mechanisms driving the dilemma, one in which female employees may be under-prepared as compared to male counterparts to handle the new responsibilities of their new job titles, and another in which female employees may be merely perceived more negatively. Our supplementary analyses therefore help us answer some critical questions and provide nuance to our mechanistic pathways.
First, the actual paths employees take may affect pay and performance outcomes. Two employees may have the same level of erraticism but can have taken drastically different paths.
So, it remains an open question whether the differential effect we see is a result merely of women taking different paths. For example, if men are moving from one engineering position to another, while women are moving from human resources or general to engineer or from nonmanagerial positions to managerial positions, then we might imagine that the change in responsibilities for the latter moves might be greater, resulting in a lower performance rating in the next period. Moreover, if men and women are moving through the same job titles, then the argument has been made that each job title prepares the individual for the next (Doeringer and Piore, 1971; Dokko et al., 2009) , and therefore any effect we see would be more perceptual. We use a matching analysis to answer these two questions, whereby we match males and females on starting positions and exact job title changes, and we find that both differential effects remain significant (Tables 5 and 6 ).
[Insert Table 5 about here]
[Insert Table 6 about here]
The fact that both effects remain significant even after matching on exact job title transitions suggests that the effect is not purely driven by men and women making different types of moves, and also that it may be more of a perceptual effect.
Second, understanding how these effects may persist or not may give us insight into the nature of the effect. In order to examine this, we limited the sample to those individuals with only one job title change in their career, and looked at the next $n$ periods later outcomes. For example, if an employee had a job title change in one period that influenced his or her erraticism, we would then look at outcomes in the next period, in the period after that, and so on. This gives us a sense for how far-reaching erraticism in one period is.
If the effect were truly due to an over-promotion mechanism, then we might expect the performance effect to persist over time, as women would have a more difficult time adjusting, and, provided that men and women may learn at similar rates in their new job positions, would consistently lag behind their similarly erratic male counterparts with respect to performance. On the other hand, if the effect were more perceptual, we might see an initial discount, but then the effect should diminish or disappear in later years.
In Tables 7 and 8 below, we see a pattern of effects consistent with the latter, such that the pay grade bonus is immediate, but then goes away after the next period, while the performance detriment persists for a little while, then goes to non-significance. We were told that often, if the timing of the performance review is soon after a move, both the new and old supervisors will have input into the performance review process, which suggests that the performance review hit in the second period after a move would be slightly stronger as we find.
After 2 periods, however, we see that the effect diminishes to non-significance.
[Insert Table 7 about here]
[Insert Table 8 about here]
Third, it may be that the effect is driven at least partially by erraticism being related to some aspect of talent or ability above and beyond our controls, such that those who are more erratic are less skilled, thus accounting for the differential performance detriment. One possibility is that women who are erratic are simply being pushed around into different jobs in the organization as a means of retaining women in the workforce. If this is the case, then we should expect to see that women who are more erratic are less likely to leave involuntary, as the organization would prefer to move them around rather than have them leave the organization.
However, this is the opposite of the pattern we see from the exit results. We fail to find evidence that erratic women are more likely to leave involuntarily than their similarly erratic male counterparts (Table 9 ) and actually find that erratic women are less likely to leave voluntarily (Table 10 ). When we break down the voluntary leave by desired and undesired (from the perspective of the organization) in Table 11 below, we further corroborate the story that erratic women are less likely to leave for reasons against the organization's desires, which would suggest that these women are not low performers; if they were low performers, then their voluntary leave would most likely be coded as desired. Finally, we see that when we examine specific types of voluntary exit, specifically those due to some kind of dissatisfaction, erratic women are significantly and highly less likely to leave (Table 12 ), suggesting that erratic moves do not have the negative connotation they would if it were merely a means to retain women.
These patterns of findings, if anything, would suggest that erratic women are actually higher performing than their less erratic female counterparts, meaning that the performance hit after moving job titles would be more surprising. We find evidence that erraticism is less likely to be a signal of poor performance as it is to be of high performance.
[Insert Table 9 about here]
[Insert Table 10 about here]
[Insert Table 11 about here] This last analysis also brings up an important point about subpopulations that experience these effects. It is quite possible, as in the case of the females who start as managers and those that do not, that some females experience the benefits without the detriments, and potentially some experience the detriments without the benefits. Our models and analyses do not suggest that whenever females are erratic, they always experience both a greater pay grade increase and a performance rating decrease than similarly erratic males simultaneously. They do, however, seem to suggest that on average, there is a potential downside to highly erratic moves which has previously not been considered.
Although each of our supplementary analyses has its weaknesses, we believe that put together, they suggest that the dilemma of mobility is more a perceptual effect, although we do not go so far as to say that over-promotion is not present. Despite the performance detriment, though, it seems that the benefits outweigh the detriments, as erratic women are less likely to leave for reasons of dissatisfaction. Furthermore, it seems the performance detriment is a momentary drawback, while the pay grade increase would be a perpetual benefit.
Discussion and Conclusion
Our investigation highlighted a conundrum women face in organizations. Because they often enter in lower paying jobs and on job ladders that offer less potential for advancement, they likely have to accomplish intra-organizational moves that are less typical in order to secure better pay or promotion opportunity. However, movement that is atypical, what we labeled as more erratic, is often not tolerated precisely because it is not familiar. We label this the dilemma of mobility. We test this theory using data drawn from the internal careers of women and men at
TechCo over an eight year period. We find that women with more erratic career paths reach higher pay grades but men do not get the same career bonus from similarly erratic careers. At the same time, women with more erratic career paths receive lower performance appraisals than similarly erratic men. These findings contribute to theory and research on women's careers.
We build on findings in the nascent body of work that examines how women advance to senior leadership. Much research describes the "bottlenecks" women face when it comes to career advancement. Far less is known about how women are able to overcome these barriers and advance. Extant work has either focused on advancement speed (e.g., Elvira et al. 2017 and Bonet et. al. 2018) or described the types of career sequences highly successful women take to the top (Blair-Loy 1999). Yet little is known about the extent to which certain types of career mobility that may differentially advantage women over men as they advance within firms. We find that, compared to men, women derive a greater career benefit from atypical career moves, as they are more likely to move to a higher pay grade, but also incur higher social penalties, as they receive more negative performance appraisals than similarly erratic men. Women who develop "erratic" career paths embrace what Spilerman and Petersen (1999: 225) call "strategic moves"
that "offer the prospect of unusual opportunity but can carry a risk because of the break in established obligations and expectations between employee and supervisor." Indeed, the dilemma of mobility can be understood as a career-level manifestation of the double bind in which women must choose between success and likability. Tables   Table 1   42   Table 2   Table 3 43 Table 4   Table 5 Table 7   Table 8 45 Table 9   Table 10 Table 11   Table 12 Table 13   Table 14 Table 15   Table 16 
